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Changes of the Nutrients and Water Trophic States in Upo Wetland. Lee, Jung Joon and Jung
Ho Lee* (Division of Science Education, Daegu University, Gyeongbuk 712-714, Korea)

In the four swamps of Jjokjibeol, Mokpo, Upo and Sajipo in the Upo wetland, the
nitrogen nutrients, phosphorus nutrients and chl-a had been observed during the
period from April 2005 to December 2009 on monthly basis. Based on the results, the
fluctuations of trophic state in the Upo wetland were estimated. Measurements of the
nitrogen nutrients such as NO;-N, NH;-N and T-N showed to be generally decreased
in comparison with those in the precent studies. Yet the T-N was still considerably
higher than the general concentration level of eutrophication and algal blooming.
PO,-P and T-P showed to have reduced considerably in comparison to precedent stu-
dies. However, T-P also turned out to be dissolved over the nutrient standard. Nitro-
gen nutrients and phosphorus nutrients were the lowest in Jjokjibeol in the Upo wet-
land. The chl-a concentrations were the highest at summer periods in Jjokjibeol and
Mokpo. However, the highest at non-summer periods in Upo and Sajipo. Among the
four swamps, Upo had the highest density on average of chl-a, and Mokpo the lowest.
Through TRIX (Trophic Index) analysis evaluating trophic state of the Upo wetland,
all four swamps were estimated of poor water quality (eutrophication).
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Fig. 1. A map showing the sampling station in Upo wetland.
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Index (TRIX; Vollenweider et al., 1998)5 A}8-3}9ic}.
TRIX: §S4va =g LY, $34A %), 27712
A(pg L), 242 Wg LY V1 §5& AH83le] o
2 22 A4 29 sk

TRIX=[Log (Chl-a X aD%0O X N X P)+1.5)/1.2

Trophic Index (TRIX)¥= 4542 3 ook Al = o
7}3tc} (Penna et al., 2004).

- High water quality (2~4): A7} oJoF A7} o}
oo

- Good water quality (4~5): JALAIF} oJok w47} »
)

- Mediocre water quality(5~6): QJAFA o] 4 o
o, Qo Ak B

- Poor water quality (6~10): AJAFAd o] =737, oJoF ©}

AZF ¢ 22 A

L e S5 Wt

D AL

$xEM AL FEE 4 FAEE & ol
JeR Qo) ZA1dellM H FAAAL sEE 059+
0.45mg L2 $3¥E9] 47
ek AR ZANE HE AL b 1144159
mg L2 ZAge) w3 ok 20 Flbe] ¥ v U
ehiied, $250 o) #4 3 M ¥ wEE
e} Bx9l ez 27 0.81+0.69mg L9}
1.02+1.17mg L2 velge d=d g7 A4
FEE o] A4 2% 20060l 73 B 24}
ok B3] A Zel A e 2006 HF AL L FErt
2.34+256mg L2 A3 =4 velhdol =4} 7|7t
Bt sHAIS viEHA 7)7F )ke] AAAA A FEE v
g Ad, ZAEH B Ao B2 yEF
Wk, $-Z9} AR M Sl e EE W
v 4ok (Fig. 2, Tables 1, 2).

SEE) 4 $7 B AL 2
=T ARR|Feo|A] 1.14+1.59mg L'1= 713 al,
Ao A 0.59+£045mg L2 7} @A Yepdo) sH4)
o} vjslA 7|7t Fe] A FEE EAET BXqAME
o] B2 B =8, $Eo} AR ZME BEHA Y] B2
FEE Yeffo] $A] 2l AibE ZAE B9

¢

i
]|

B

e afu

o
#

32



420 ol

0
F
L
0x
fo

| -4— Jjokjibeol —o—Mokpo -—= Upo -O- Sajipﬂ

NO,;-N(mg L™
»N = (=2} o

NH;-N(mgL™)

T-N (g LY

PO,P(mgL™)

T-P(mg L)

180
160
140
120
100
80
60
40
20

Chl-a (g LY

Sampling month

Fig. 2. The fluctuations of nitrogen, phosphorus nutrients and chlorophyll-a in the Upo wetland.
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Table 1. The average of environmental factors during the summer and non-summer periods in Upo wetland from 2005 to

2009.
. Sampling site
Factors Sampling periods ..
Jjokjibeol Mokpo Upo Sajipo

Jun. ~Sep. (n=15) 0.86+£0.58 0.98+0.60 0.75+0.45 0.69+0.38

NO3-N(mg L™ Oct.~May (n=42) 0.49+0.33 0.75+0.71 1.11+1.32 1.30+1.82
Total mean (n=57) 0.59+0.45 0.81+0.69 1.02+1.17 1.14+1.59
Jun. ~Sep. (n=15) 0.08+0.09 0.09+0.08 0.10+0.12 0.10+0.08

NH;-N(mg L™H Oct. ~May (n=42) 0.15+0.11 0.18+0.16 0.50+0.43 0.64+0.63
Total mean (n=57) 0.13+0.11 0.16+0.15 0.39+0.41 0.50+0.59
Jun.~ Sep. (n=15) 1.73+1.07 1.61+0.59 1.40+0.92 1.22+0.36

T-N(mg L™ Oct. ~May (n=42) 1.17+0.43 1.69+0.85 2.69+1.45 3.01+£1.83
Total mean (n=57) 1.32+0.71 1.67+0.79 2.35+1.45 2.54+1.77
Jun.~Sep. (n=15) 0.025+0.023 0.116+0.100 0.065+0.048 0.090+0.064

PO,/P(mg L™ Oct. ~May (n=42) 0.011+0.007 0.057+0.061 0.067+0.065 0.050+0.040
Total mean (n=57) 0.015+0.015 0.072+0.078 0.066+0.061 0.061+0.051
Jun. ~ Sep. (n=15) 0.10+0.07 0.23+0.10 0.191+0.14 0.20£0.10

T-P(mg L) Oct.~May (n=42) 0.07+0.06 0.12+0.08 0.18+0.10 0.13+0.06
Total mean (n=57) 0.08+0.06 0.15+0.10 0.19+0.11 0.15+0.08
Jun. ~Sep. (n=15) 38.36+£40.72 21.77+15.84 17.67+£27.92 8.70+6.11

Chla(ug LY Oct. ~May (n=42) 12.70+9.13 15.81+12.34 38.59+28.98 34.43+30.25
Total mean (n=57) 19.46+25.01 17.38+13.60 33.08+30.15 27.66+28.51
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Table 2. An annual average of environmental factors in Upo wetland.

Sampling site

Factors Year
Jjokjibeol Mokpo Upo Sajipo
2005 0.94+0.59 1.28+0.87 1.48+1.20 1.17+1.12
2006 0.97+0.43 1.321+0.62 1.71+1.25 2.34+2.56
NOy-N(mgL™) 2007 0.42+0.27 0.52+0.42 0.55+0.24 0.54+0.57
2008 0.31+£0.13 0.41+0.27 0.87+1.57 0.95+1.38
2009 0.39+0.10 0.66+0.59 0.57+0.50 0.72+0.76
2005 0.12+0.09 0.18+0.13 0.60+0.63 0.40+0.36
2006 0.16+0.12 0.20+0.19 0.41+0.20 0.61+0.70
NH;-N(mg L' 2007 0.08£0.05 0.16+0.15 0.21+0.21 0.56+0.58
2008 0.17+0.15 0.10£0.08 0.27+0.30 0.28+0.41
2009 0.11+0.09 0.14+0.13 0.54+0.49 0.61£0.70
2005 1.55+0.57 2.36+0.97 3.16+1.87 2.37+1.40
2006 1.56+1.03 2.08+0.82 3.05+1.37 3.57+2.50
T-N(mg L™ 2007 1.11+0.44 1.37+0.56 1.7440.58 2.15+£0.98
2008 1.26+0.75 1.26+0.32 2.02+1.69 2.44+1.85
2009 1.16+0.39 1.45+0.58 1.99+0.80 2.14+1.17
2005 0.014+0.007 0.065+0.056 0.067+0.064 0.059+£0.026
2006 0.012+0.012 0.045+0.035 0.059+0.046 0.062+0.045
PO,P(mg L) 2007 0.011+0.009 0.060+0.058 0.042+0.025 0.048+0.028
2008 0.012+0.007 0.079+0.079 0.058+0.043 0.054+0.043
2009 0.025+0.025 0.111+0.113 0.105+0.087 0.079+0.082
2005 0.11+0.11 0.16+0.07 0.21£0.10 0.16+0.04
2006 0.06+0.03 0.12+0.07 0.19+0.11 0.13+0.05
T-P(mgL™?) 2007 0.08+0.06 0.12+0.08 0.14+0.06 0.15+0.07
2008 0.08£0.05 0.18+0.12 0.22+0.14 0.17+0.11
2009 0.07+0.03 0.16+0.12 0.18+0.11 0.13+0.09
2005 10.08+6.00 19.89+8.42 33.05+28.58 25.164+22.76
2006 22.27+27.00 22.52+21.60 46.78+37.35 28.57+32.46
Chl-a (ug L™ 2007 26.46+42.17 13.90+9.31 25.42+19.52 30.70+24.71
2008 16.53+11.09 18.07+11.22 30.77+28.88 24.50+30.78
2009 19.59+13.50 13.14+9.22 29.40+28.79 28.74+28.87
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Table 3. The relationships between the chl-a and environmental factors in the Upo wetland.

[Jjokjibeol]

Sampling periods

Environmental factors

NOs-N NH;-N T-N PO,-P T-P TRIX
Summer periods 0.065 0.116 0.399 0.036 0.555* 0.736**
Non-summer periods 0.040 0.093 0.303 0.033 0.027 0.573**
All periods 0.210 -0.061 0.259 0.423** 0.371%* 0.630**
[Mokpol
. Environmental factors
Sampling periods
NO;-N NH;-N T-N PO.P T-P TRIX
Summer periods 0.018 0.577* 0.270 —-0.386 -0.097 0.528*
Non-summer periods -0.086 0.548%* 0.054 0.526 0.081 0.370*
All periods -0.027 0.436** -0.060 0.238 0.111 0.419%*
[Upol
. Environmental factors
Sampling periods
NO;-N NH;-N T-N PO,-P T-P TRIX
Summer periods 0.362 0.756** 0.850%* 0.329 0.457 0.785%%*
Non-summer periods -0.019 0.225 0.112 0.211 0.366* 0.598%**
All periods 0.059 0.347** 0.152 0.401** 0.356** 0.457**
[Sajipol
Environmental factors
Sampling periods
NO;-N NH;-N T-N PO,-P T-P TRIX
Summer periods -0.060 0.240 0.063 0.192 0.619* 0.913%%*
Non-summer periods 0.022 0.117 0.654** 0.165 0.609** 0.640%*
All periods 0.086 0.259 0.284* 0.312* 0.283* 0.584%*

*Significant at «=0.05; **Significant at «=0.01
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Fig. 3. The fluctuations of TRIX in the Upo wetland (A, Jjokjibeol; B, Mokpo; C, Upo; D, Sajipo) (-, trend line).
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Table 4. The average of TRIX during the summer and non-summer periods in Upo wetland from 2005 and 2009.

Sampling site

Sampling periods »

P P Jjokjibeol Mokpo Upo Sajipo
Jun.~Sep. (n=15) 7.83+0.49 8.09+0.41 7.70+0.61 7.66+£0.51
Oct. ~May (n=42) 6.97+0.54 7.02+0.65 7.93+0.57 7.71+0.63
Total mean (n=57) 7.20+0.65 7.30+0.76 7.87+0.59 7.70+0.60

Table 5. An annual average of TRIX in Upo wetland.

Sampling site

Year -
Jjokjibeol Mokpo Upo Sajipo
2005 7.41+0.37 7.76+0.48 8.20+0.67 7.68+0.55
2006 7.22+0.73 7.32+0.73 8.27+0.53 7.80+0.50
2007 6.94+0.76 7.09+0.77 17.55+0.34 7.70+0.52
2008 7.22+0.65 7.13+0.70 7.64+0.53 7.53+0.68
2009 7.27+0.51 17.31+0.84 7.77+0.50 7.68+0.67

20063 8.0% =73l Elytl B3] 2006110
8.27+0.5302 X2 47 £X = 4 HFgeol 1A
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2007102 7.55+0.530%]ck. A9} v]stA 7)1z Eaob
o] BF TRIX 3+ 747t 7.70+0.61% 7.93+0.572 &
ARsHA vpelste) (Fig. 3, Tables 4, 5).
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A Z z}o|7} 7B AA et} (Fig. 3, Tables 4, 5).
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